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41 Abstract

42 Objectives To determine GP contact’s impact on depressive symptoms during the 

43 COVID-19 pandemic and lockdown in China.

44 Design In April 2020, the follow-up survey was performed based on the baseline survey 

45 between October 2018 and May 2019.

46 Setting This survey was embedded in the Stanford Wellness Living Laboratory-China 

47 (WELL China) study, an ongoing prospective community-based cohort study, between 

48 2018 and 2019.

49 Participants The survey was conducted by telephone interview to 4144 urban adult 

50 residences participating in the WELL China study at baseline, and 3,356 responded to 

51 this survey. We collected information on socio-demographic characteristics, depressive 

52 symptoms, and GP contact during the lockdown period (i.e. February to March 2020).

53 Primary and secondary outcome measures Depressive symptoms were measured by 

54 the WHO-5 questionnaire. WHO-5 consists of five question items that briefly indicate 

55 psychological wellbeing. Logistic regression models were applied to assess the 

56 association between GP contact and depressive symptoms.

57 Results 3,356 responded to the survey and 203 participants were excluded due to 

58 missing data on depressive symptoms, thus, 3,153 participants were left to the present 

59 study. 449 participants had GP contact during the lockdown. GP contact was 

60 significantly associated with the prevalent depressive symptoms (OR, 0.67; 95% CI: 

61 0.51-0.89; P < 0.01) and with the incident depressive symptoms (OR, 0.68; 95% CI: 
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62 0.51-0.93; P < 0.05). Stratified analysis showed that the negative association between 

63 depressive symptoms of residents and GP contact was statistically significant in 

64 individuals, who were middle-aged (45-64 years old) (P < 0.01), who had middle or 

65 high education (P < 0.01), and had self-reported non-communicable diseases (P < 0.05).

66 Conclusions The contact with GPs may reduce the risk of depressive symptoms among 

67 the community population during the COVID-19 pandemic and lockdown. Given the 

68 possibility of further waves of COVID-19 infections, GP contact in communities should 

69 be enhanced.
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70 Strengths and limitations of this study

71 A major strength of the study is the follow-up study, which contains the WHO-Five 

72 Well-being index from baseline and lockdown.

73 The response rate in our follow up survey was 81%, and we have built strong 

74 relationships with communities and residents.

75 The seasonal characteristics of the baseline and lockdown periods were similar.

76 A major limitation of the study is the information were collected via telephone 

77 interviews.
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78 Introduction

79 The outbreak of coronavirus disease 2019 (COVID-19) has had negative health impacts 

80 around the world. According to the World Health Organization (WHO), there were 

81 134,508,532 confirmed cases of COVID-19 causing 2,914,774 deaths by Apirl 09,  

82 20211. COVID-19 is not only threatening on physical health but also impacting on 

83 short-term and long-term mental health 2 3. 

84 The COVID-19 outbreak changed to our lifestyle, such as restricted movements, 

85 temporary unemployment, new realities of working from home, lack of physical contact 

86 with other family members, friends and colleagues, home-schooling of children, and so 

87 on4. The changes added the fear of contracting the virus. Psychological impacts during 

88 lockdown have been reported5. Stressful life events, pessimism, home quarantine, and 

89 increased social media exposure have been reported to influence mental health during 

90 lockdown, exacerbating various mental health conditions, including depression, anxiety, 

91 and grief-related symptoms6 7. Good mental health is fundamental to overall health and 

92 well-being2. This is important for the management of mental health problems both in 

93 the short term and long term of COVID-19. However, there is no best practice to 

94 manage COVID-19 related mental health issues.

95 In response to the outbreak of COVID-19 in China in late January, 2020, general 

96 practitioners (GPs) have acted as frontline health workers in the community healthcare 

97 response to the epidemic8 9 undertaking responsibilities including the dissemination of 

98 up-to-date prevention methods, monitoring of health status, guidance of appropriate 
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99 responses, and provision of prompt treatment for diseases among residents10 11. 

100 However, there is no evidence to support the impact of being contacted by GPs on 

101 mental health. 

102 Given the possibility of further waves of COVID-19 infections12 13, it is important to 

103 understand the role of GPs in community-based prevention and control of COVID-19, 

104 including the impact of GP contact on mental health. Therefore, in the present study, 

105 we investigated the effects of being contacted by GPs via telephone (GP contact) on 

106 depressive symptoms among community residents before and during the COVID-19 

107 lockdown period in Hangzhou, China. These findings may inform new healthcare 

108 initiatives to meet future challenges. 
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109 Methods 

110 Study design and participants

111 Telephone interviews were conducted in April 2020 in 4,144 residents who participated 

112 in the baseline survey of the Stanford Wellness Living Laboratory-China (WELL China) 

113 study between October 2018 and May 2019 in Gongshu District, Hangzhou, Zhejiang, 

114 China14. Of the 4,144 baseline participants, 3,356 responded to the survey, with a 

115 response rate of 81%. We excluded 203 participants due to missing data regarding 

116 educational attainment (n = 29), WHO-Five Well-being index (WHO-5) values at 

117 baseline (n = 3), WHO-5 values during lockdown in response to the COVID-19 

118 outbreak (n = 45), or GP contact (n = 126). In total, 3,153 participants were included in 

119 the final analysis. 

120

121 Data collection and variable definitions

122 At the baseline survey between October 2018 and May 2019, face to face interviews 

123 were performed to collect demographic characteristics, WHO-5 and history of clinical 

124 diagnoses. In the follow-up survey in April, 2020, we collected WHO-5 data and 

125 information about GP contact with residents via telephone during lockdown between 

126 February and March, 2020, in response to the COVID-19 outbreak. 

127   In the present study, we used the WHO-5 to indirectly assess depressive symptoms. 

128 The WHO-5 is a short questionnaire consisting of five simple, non-invasive questions 

129 reflecting wellbeing10 11, which includes the following five items15: (1) “I have felt 
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130 cheerful and in good spirits”, (2) “I have felt calm and relaxed”, (3) “I have felt active 

131 and vigorous”, (4) “I woke up feeling fresh and rested” and (5) “My daily life has been 

132 filled with things that interest me”. Participants reported their feelings (WHO-5 index) 

133 during lockdown on a 6-point scale ranging from “all of the time” (5 points) to “at no 

134 time” (0 points). A summed score below 13, or scores of 0 or 1 for any item, were 

135 considered to indicate depressive symptoms10. 

136   GP contact was defined as GPs providing health guidance, including advice 

137 regarding health improvement, the management of non-communicable diseases (NCDs) 

138 and preventing infectious disease, to residents with or without NCDs via telephone 

139 during the COVID-19 pandemic and lockdown.

140   NCDs included the history of hypertension, diabetes, clinically diagnosed 

141 cardiovascular disease, cancer, endocrine and metabolic diseases, osteoarthritis, 

142 respiratory system diseases, digestive system diseases, mental diseases, nervous system 

143 diseases, urinary system diseases, immune diseases, and allergies at baseline. 

144

145 Statistical analysis

146 T-tests and χ2 tests were used to examine participants’ characteristics according to GP 

147 contact status. Logistic regression analysis was performed to test the association 

148 between GP contact (yes/no) and prevalent and incident depressive symptoms which 

149 baseline depressive symptoms had been excluded to test for incident. Results are 

150 presented as odds ratios (ORs) and 95% confidence intervals (CIs). Model 1 adjusted 
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151 for age, gender, educational attainment, and marital status. Model 2 additionally 

152 adjusted for NCDs. Model 3 additionally adjusted for depressive symptoms at baseline.  

153   Moreover, stratified analysis was conducted based on: (1) age groups (young [18-44 

154 years old], middle-aged [45-64 years old], and older [≥ 65 years old]); (2) educational 

155 attainment groups (illiterate or primary school, middle school or high school, and 

156 college or above); and (3) groups with or without NCDs.

157   Data analysis was performed using R software (R version 4.0.2). The threshold for 

158 statistical significance was set at p < 0.05 (two-sided).

159

160 Ethics statement

161 This study was approved by the Institutional Review Boards the Stanford University, 

162 CA, USA (IRB-35020) and Zhejiang University, Hangzhou, China (No. ZGL201507-

163 3). Informed consent was obtained from all participants.

164

165 Patient and public involvement

166 No patients or the public were involved in the study design, setting the research 

167 questions, interpretation or writing up of results, or reporting of the research.
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168 Results

169 Of 3,153 participants, 2,704 had no GP contact, while 449 participants had GP contact 

170 during lockdown. Socio-demographic characteristics and NCDs at baseline among 

171 participants with and without GP contact via telephone (GP contact) during the 

172 COVID-19 lockdown are shown in Table 1. The results revealed significant differences 

173 in age, educational attainment, marital status, and NCDs between participants with and 

174 without GP contact (P < 0.05). Participants with and without GP contact did not differ 

175 in sex (P > 0.05). 

176 Table 2 shows the ORs and 95% CIs of depressive symptoms at baseline and during 

177 lockdown for participants who had GP contact during COVID-19 lockdown. In our 

178 telephone interview study of 3153 individuals, depressive symptoms among residents 

179 at baseline were analyzed according to GP contact during lockdown, revealing that 

180 those who were or were not contacted by GPs had no differences in prevalent   

181 depressive symptoms at baseline (P > 0.05) (Table 2, top panel). For the analysis of 

182 the prevalent depressive symptoms during COVID-19 lockdown, GP contact was 

183 associated with a lower risk of depressive symptoms of residents (OR = 0.67, P = 0.005) 

184 after adjusting for age, gender, educational attainment, marital status, and NCDs and 

185 depressive symptoms at baseline (in Table 2 middle panel). For the analysis of new 

186 cases of depressive symptoms assessed by WHO-5 scores occurring after baseline 

187 (incident depressive symptoms), we further excluded 431 subjects with depressive 

188 symptoms assessed by WHO-5 scores at baseline (prevalent cases of depressive 
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189 symptoms), leaving 2722 individuals in the analysis. The associations between incident 

190 depressive symptoms of residents and GP contact during COVID-19 lockdown are 

191 shown in Table 2 (bottom panel). After adjusting for age, gender, educational 

192 attainment, marital status, and NCDs at baseline, those with GP contact were less likely 

193 to develop incident depressive symptoms (OR = 0.68, P = 0.02)

194   Associations between prevalent depressive symptoms of residents and GP contact 

195 during COVID-19 lockdown in individuals with and without NCDs are shown in Table 

196 3. After adjusting for age, gender, educational attainment, marital status, and depressive 

197 symptoms at baseline, among individuals with NCDs, depressive symptoms of 

198 residents were negatively associated with GP contact during COVID-19 lockdown (OR 

199 = 0.67, P = 0.01). In individuals without NCDs, no significant associations were found 

200 between depressive symptoms of residents and GP contact during lockdown (P > 0.05).

201 Furthermore, we assessed the associations between prevalent depressive symptoms 

202 of residents and GP contact by age group (Table 4). After adjusting for gender, 

203 educational attainment, marital status, NCDs, and depressive symptoms at baseline, in 

204 the middle-aged group, GP contact was associated with a lower risk of depressive 

205 symptoms of residents during COVID-19 lockdown (OR = 0.53, P = 0.005). In the 

206 young and older groups, no significant differences were found between depressive 

207 symptoms of residents and GP contact during lockdown (P > 0.05).       

208    Table 5 shows the associations between prevalent depressive symptoms of 

209 residents and GP contact during COVID-19 lockdown in three educational attainment 
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210 groups. After adjusting for age, gender, marital status, NCDs, and depressive symptoms 

211 at baseline, among individuals in the middle-school or high school educational 

212 attainment group, GP contact was associated with a lower risk of depressive symptoms 

213 during COVID-19 lockdown (OR = 0.60, P = 0.007). In the illiterate or primary school 

214 group and the college or above group, no significant relationships were found between 

215 depressive symptoms of residents and GP contact during lockdown (P > 0.05). 
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216 Discussion

217 In the present study, residents with GP contact were less likely to have prevalent 

218 depressive symptoms and less likely to develop new depressive symptoms during the 

219 COVID-19 pandemic and lockdown between February and March, 2020, in Gongshu 

220 District, Hangzhou, China. There was no difference in baseline depressive symptoms 

221 (from October 2018 to May 2019) between residents with and without GP contacts.

222 Some strategies were proposed for managing the mental health of COVID-19 

223 patients or health workers caring for COVID-19 patients. For example, establishment 

224 of appropriate mental health-care systems for health workers16, the management of 

225 people with severe mental illness17, the psychological recovery of COVID-19 

226 survivors18, application of the Integrative Group Treatment Protocol to health workers19, 

227 and so on. These studies mainly focused on the COVID-19 patients or health workers 

228 and more professional mental health workers were required. Although the populations 

229 need to be more attentions, normal residents still need to be cared on mental health 

230 during the COVID-19 pandemic and lockdown. 

231 To the best of our knowledge, this is the first study to report the effects of GP contact 

232 with residents on mental health during COVID-19 lockdown. Previous studies have 

233 reported negative psychological impacts of quarantine6 20 21 related to overwhelming 

234 stress, including unemployment, death, and isolation caused by the COVID-19 

235 outbreak22. Thus relieving fear in the community has been considered an important 

236 task11. GPs with good communication skills may provide psychological counselling and 
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237 support to relieve fear and panic via telephone- and internet-based communication. On 

238 the other hand, residents may have had more reliance on GPs during the emergency 

239 period, enabling GP contact to play an intervening role in residents’ mental health 

240 during lockdown.

241 NCDs, including diabetes mellitus, endocrine dysfunction, cardiovascular diseases, 

242 inflammation, asthma, etc. may co-occur with diagnosed or undiagnosed depression23 

243 24. Under normal circumstances, GPs provide health guidance to residents, with a 

244 particular focus on patients with NCDs, via home visits, telephone contact, or face to 

245 face contact at community hospitals. Because residents with NCDs received more 

246 attention from GPs and had closer relationships with GPs, they may have relied more 

247 on GPs during lockdown compared with residents without NCDs. So, the mental health 

248 of residents with NCDs might be more likely to be affected by GPs.

249 In our study, we found that young (18-44 years) and older (≥ 65 years old) residents 

250 had a higher proportion of depressive symptoms than middle-aged residents (45-64 

251 years) during lockdown (26.6% in young people, 17.7% in middle-aged people, 20.4% 

252 in older people). The results may suggest that young and older people were more likely 

253 to be affected by the COVID-19 outbreak leading to depressive symptoms. Although, 

254 in our study, the rates of GP contact increased from young to older age groups, only 

255 middle-aged residents with GP contact showed a significant decrease of depressive 

256 symptoms. We speculated that middle-aged residents may be more capable of resisting 
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257 the various pressures resulting in depression, making it easier for GP contact to 

258 intervene positively in their mental health. 

259 In the present study, we found a significantly decreased risk of having depressive 

260 symptoms only among middle or high school educational attainment residents who had 

261 a GP contact. To understand why middle or high school educational attainment was an 

262 advantage in the association between depressive symptoms and GP contact, we 

263 additionally analyzed the age distribution in this group (n = 1795), revealing that 

264 individuals in the middle-aged group (n = 1134) constituted 63.2% of the middle or 

265 high school education attainment group, in the young group (n = 189) constituted 10.5%, 

266 and in the elder group (n = 472) constituted 26.3%. We speculated that the negative 

267 association between depressive symptoms and GP contact among people with middle 

268 or high school education attainment was likely due to most of these individuals being 

269 middle-aged.

270 The study had several strengths. First, the present study consisted surveys of 

271 residents at baseline and during lockdown, this enabled comparisons of mental health, 

272 health assessment, socioeconomic status, lifestyle, disease condition, etc. among the 

273 residents between the baseline and lockdown periods. In addition, the seasonal 

274 characteristics of the baseline and lockdown periods were similar as the baseline survey 

275 was conducted approximately one year ahead of lockdown. Second, the response rate 

276 in our follow up survey was 81%, and we have built strong relationships with 

277 communities and residents. These relationships enabled us to conduct follow up surveys 
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278 to examine the situations of the residents during lockdown in this extremely difficult 

279 time. Third, we performed the stratified analysis of the relationship between depressive 

280 symptom from different characteristics of the population and GP contact. The results 

281 would be helpful to propose targeted strategy.

282 The study involved several limitations that should be addressed. First, due to 

283 COVID-19 pandemic, we were only able to collect information about the situations of 

284 residents during lockdown via telephone interviews. Second, we defined depressive 

285 symptoms using the WHO-Five Well-being index. Although the WHO-5 is not 

286 considered a gold standard for defining depression, it has been used in epidemiological 

287 studies to screen for depression, and WHO-5 scores were found to have a negative 

288 association with depressive symptoms. This association is reported to be stronger for 

289 mild to moderate symptoms25 26. Third, we did not record the reasons for GP contact. 

290 In response to the high prevalence of common mental disorders, including depression 

291 and anxiety disorders, the WHO proposed that primary care should include mental 

292 health27. As the foundation of primary care in community health services and frontline 

293 workers in the prevention and control of infectious disease in the community 28, GPs 

294 play an important role in mental healthcare in the community29. The present study 

295 further supports the notion that GPs play an important role in improving mental health, 

296 including depressive symptoms, particularly during public health emergencies. 

297 Although the system of health provision by GPs is constantly developing, when 

298 overwhelming numbers of patients require care, the quality and quantity of GP care is 
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299 not sufficient28 30. Thus, systems of healthcare provision by GPs in communities should 

300 be enhanced, particularly given the risk of further waves of COVID-19 infection.
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403

404 Table 1. Socio-demographic characteristics, NCDs among participants and GP 
405 contact.       

GP contact
Variables

Total
(n = 3,153) No

(n = 2,704)
Yes

(n = 449)
P

Age, y (mean ± SD) 55.5 ± 12.9 55.0 ± 12.9 59.0 ± 12.0 <0.001
Age Stratification, n (%) <0.001

18-44 613 (100) 557 (90.9) 56 (9.1)
45-64 1698 (100) 1474 (86.8) 224 (13.2)
≥65 842 (100) 673 (79.9) 169 (20.1)

Gender, n (%) 0.14
  Male 1186 (100) 1003 (84.6) 183 (15.4)
  Female 1967 (100) 1701 (86.5) 266 (13.5)
Educational attainment, n (%) <0.001

Illiterate or primary school  672 (100) 563 (83.8) 109 (16.2)
Middle school or high school 1795 (100) 1518 (84.6) 277 (15.4)
College or above 686 (100) 623 (90.8) 63 (9.2)

Marital status, n (%) 0.04
Married/ remarried 2915 (100) 2489 (85.4) 426 (14.6)

  Unmarried /Divorced/ separate 238 (100) 215 (90.3) 23 (9.7)
NCDs, n (%) <0.001

Without 1168 (100) 1047 (89.6) 121 (10.4)
With 1985 (100) 1657 (83.5) 328 (16.5)

406 NCDs, Chronic non-communicable disease.
407 The data of socio-demographic characteristics, NCDs of resiednts from baseline survey.
408 The date of GP contact with residents from follow-up survey during COVID-19 lockdown.
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409 Table 2. Association between GP contact and depressive symptoms of residents

GP contact
Variables Total

No Yes
Depressive symptom
Prevalent 

n (%) n (%) n (%)

Baseline
(before lockdown)

n = 3,153 n = 2,704 n = 449

  No 2,722 (86.3) 2,329 (86.1) 393 (87.5)
  Yes 431 (13.7) 375 (13.9) 56 (12.5)
Model 1 OR (95%CI), P Ref 0.96 (0.70-1.29), 0.77
Model 2 OR (95%CI), P Ref 0.94 (0.70-1.28), 0.71

Prevalent 
Lockdown n = 3153 n = 2,704 n = 449
  No 2,517 (79.8) 2,135 (79.0) 382 (85.1)
  Yes 636 (20.2) 569 (21.0) 67 (14.9)
Model 1 OR (95%CI), P Ref 0.68 (0.52-0.90), 0.007
Model 2 OR (95%CI), P Ref 0.67 (0.51-0.88), 0.004
Model 3 OR (95%CI), P Ref 0.67 (0.51-0.89), 0.005

Incident*

  No
  Yes

n = 2,722
2,210 (81.2)
512 (18.8)

n = 2,329
1,873 (80.4)
456 (19.6)

n = 393
337 (85.8)
56 (14.2)

Model 1 OR (95%CI), P Ref 0.70 (0.52-0.95), 0.02
Model 2 OR (95%CI), P Ref 0.68 (0.51-0.93), 0.02

410 NCDs, Chronic non-communicable disease.
411 Model 1: Adjusted for age, gender, educational attainment, marital status. 
412 Model 2: Further adjusted for NCDs.
413 Model 3: Further adjusted for depressive symptom in baseline.
414 * Individuals who reported no depressive symptom a baseline but reported depressive symptoms at the 
415 follow up interview in April 2020.
416 The data of socio-demographic characteristics, NCDs of resiednts from baseline survey.
417 The date of GP contact with residents from follow-up survey during COVID-19 lockdown .
418 The date of depressive syomptom from baseline and follow-up survey.
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419 Table 3. The association between GP contact and prevalent depressive symptoms of residents 

420 stratified by NCDs group

Without NCDs
 n = 1,168

With NCDs
 n = 1,985

Without
contact

With
contact

Without 
contact

With
contact

OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.69 (0.40-1.20) 0.19 Ref 0.66 (0.48-0.92) 0.01

Model 3 Ref 0.69 (0.40-1.20) 0.19 Ref 0.67 (0.48-0.92) 0.01

421 NCDs, Chronic non-communicable disease.
422 Model 1: Adjusted for age, gender, educational attainment, marital status.
423 Model 3: Further adjusted for depressive symptom in baseline.
424 The data of socio-demographic characteristics, NCDs of resiednts from baseline survey.
425 The date of GP contact with residents from follow-up survey during COVID-19 lockdown .
426 The date of depressive syomptom from baseline and follow-up survey.
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427 Table 4. Association between GP contact and prevalent depressive symptoms of residents stratified by age group

18-44 years
n = 613

45-64 years
n = 1,698

≥65 years
n = 842

Without 
contact

With
contact

Without 
contact

With
contact

Without 
contact

With
contact

OR (95% CI)    P OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.78 (0.40-1.53) 0.48 Ref 0.55 (0.35-0.85) 0.007 Ref 0.81 (0.52-1.25) 0.35

Model 2 Ref 0.77(0.40-1.52) 0.46 Ref 0.53 (0.34-0.82) 0.004 Ref 0.81 (0.52-1.25) 0.34

Model 3 Ref 0.76 (0.38-1.48) 0.42 Ref 0.53 (0.34-0.82) 0.005 Ref 0.81 (0.52-1.25) 0.34

428 NCDs, Chronic non-communicable disease.
429 Model 1: Adjusted for gender, educational attainment, marital status.
430 Model 2: Further adjusted for NCDs. 
431 Model 3: Further adjusted for depressive symptom in baseline.
432 The data of socio-demographic characteristics, NCDs of resiednts from baseline survey.
433 The date of GP contact with residents from follow-up survey during COVID-19 lockdown .
434 The date of depressive syomptom from baseline and follow-up survey.
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435 Table 5. Association between GP contact and prevalent depressive symptoms of residents stratified by educational attainment groups.

Illiterate or primary school 
n = 672

Middle school or high school 
n = 1,795

College or above 
n = 686

Without 
contact

With
contact

Without 
contact

With
contact

Without 
contact

With
contact

OR (95% CI)    P OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.79 (0.46-1.39) 0.41 Ref 0.62 (0.43-0.89) 0.01 Ref 0.75 (0.39-1.46) 0.40

Model 2 Ref 0.78(0.45-1.37) 0.39 Ref 0.60 (0.42-0.87) 0.007 Ref 0.75 (0.38-1.45) 0.39

Model 3 Ref 0.78(0.44-1.37) 0.39 Ref 0.60 (0.42-0.87) 0.007 Ref 0.75 (0.39-1.46) 0.40

436 NCDs, Chronic non-communicable disease.
437 Model 1: Adjusted for age, gender, marital status.
438 Model 2: Further adjusted for NCDs.
439 Model 3: Further adjusted for depressive symptom in baseline
440 The data of socio-demographic characteristics, NCDs of resiednts from baseline survey.
441 The date of GP contact with residents from follow-up survey during COVID-19 lockdown .
442 The date of depressive syomptom from baseline and follow-up survey.
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41 Abstract

42 Objectives To determine the association of GP contact with depressive symptoms 

43 during the COVID-19 pandemic and lockdown in China.

44 Design In April 2020, a follow-up survey was conducted on the basis of a baseline 

45 survey conducted between October 2018 and May 2019.

46 Setting The survey was embedded in the Stanford Wellness Living Laboratory-China 

47 (WELL China) study, an ongoing prospective community-based cohort study during 

48 2018–2019.

49 Participants The survey was conducted by telephone interview among 4,144 adult 

50 urban residents participating in the WELL China study at baseline. We collected 

51 information on sociodemographic characteristics, depressive symptoms, and GP 

52 contact during the lockdown period (February to March 2020).

53 Primary and secondary outcome measures Depressive symptoms were measured 

54 using the World Health Organization-Five Well-being Index (WHO-5), comprising five 

55 questionnaire items that briefly indicate psychological well-being. Logistic regression 

56 models were applied to assess the association between GP contact and depressive 

57 symptoms.

58 Results In total, 3,356 participants responded to the survey; 203 were excluded owing 

59 to missing data on depressive symptoms, leaving 3,153 participants in the present study. 

60 During lockdown, 449 participants had GP contact. GP contact was significantly 

61 negatively associated with prevalent depressive symptoms (odds ratio [OR], 0.67; 95% 
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62 confidence interval [CI]: 0.51–0.89; P < 0.01) and incident depressive symptoms (OR, 

63 0.68; 95% CI: 0.51–0.93; P < 0.05). Stratified analysis showed a significant negative 

64 association between depressive symptoms and GP contact in individuals who were 45–

65 64 years old (P < 0.01), had a middle or high education (P < 0.01), and had self-reported 

66 noncommunicable diseases (P < 0.05).

67 Conclusions Contact with GPs during the COVID-19 pandemic and lockdowns may 

68 have a negative association with depressive symptoms in community-dwelling 

69 populations. Given the possibility of further surges in COVID-19 infections, GP contact 

70 in the community should be enhanced.
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71 Strengths and limitations of this study

72  This was a longitudinal study using the WHO-5, health assessment, and 

73 sociodemographic characteristics at both baseline and during the lockdown period.

74  The sample size of our study was large, which provided sufficient statistical power.

75  Most respondents to the baseline survey responded to the follow-up survey.

76  Selection bias may exist owing to the use of telephone interviews.

77  Causation cannot be established owing to the cross-sectional study design.
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78 Introduction

79 The outbreak of coronavirus disease 2019 (COVID-19) has had negative health impacts 

80 around the world. According to the World Health Organization (WHO), there were 

81 134,508,532 confirmed cases of COVID-19 causing 2,914,774 deaths by April 9, 20211. 

82 COVID-19 is not only threatening to physical health but also has impacts on short- and 

83 long-term mental health. According to reports, the rate of depressive symptoms in the 

84 general population was 14.6%–48.3% during the COVID-19 epidemics in China, Spain, 

85 Italy, Iran, the United States, Turkey, Nepal, and Denmark, using different 

86 measurement tools2. Furthermore, physical symptoms similar to COVID-19 infection 

87 can increase people's perceived risk and lead to adverse mental health outcomes, 

88 including depressive symptoms3.

89 The COVID-19 pandemic has changed people’s lifestyles owing to restricted 

90 movements; temporary unemployment; new realities of working from home; lack of 

91 physical contact with family members, friends and colleagues; and homeschooling of 

92 children, among other factors4. Added to these changes is fear of contracting the disease. 

93 Psychological impacts during lockdowns have been reported5-8. Stressful life events, 

94 pessimism, home quarantine, social distancing, wearing face masks, and increased 

95 exposure to social media have been reported to influence mental health during 

96 lockdown, exacerbating various mental health conditions, including depression, anxiety, 

97 and grief-related symptoms9-12. Good mental health is fundamental to overall health 
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98 and well-being4. Thus, it is important to properly manage mental health problems both 

99 in the short and long term during the COVID-19 pandemic. 

100 In China, mental health during the COVID-19 pandemic has attracted attention. 

101 Wang et al. found that during the initial stages of the outbreak in China, 16.5% of 

102 respondents to an online survey reported moderate to severe depressive symptoms13. A 

103 longitudinal study in a Chinese community-dwelling population showed that 4 weeks 

104 after the pandemic peak, depressive symptoms were similar to those at the initial stage, 

105 using the Depression, Anxiety and Stress Scale (DASS) depression subscale14. 

106 Additionally, some surveys have focused on depression in a specific population, such 

107 as patients with COVID-19, psychiatric patients, and workers returning to the 

108 workplace after lockdown. Results from these studies suggest that patients with 

109 COVID-19 and psychiatric patients are more vulnerable to and have relatively high 

110 levels of depression.15-17 Studies have shown that personal precautionary measures, 

111 confidence in doctors, and satisfaction with health education may relieve depression 

112 and anxiety. 13 14 18 Chinese general practitioners (GPs) may play an essential role 

113 during the pandemic by giving professional support to people at risk of impaired mental 

114 health.

115 Community-based prevention and control of mental diseases (or mental health) are 

116 important for controlling the COVID-19 pandemic19. In response to the outbreak of 

117 COVID-19 in China during late January 2020, GPs acted as frontline health workers in 

118 the community health care response to the epidemic20 21, undertaking responsibilities 
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119 including the dissemination of up-to-date information regarding prevention methods, 

120 monitoring of patients’ health status, guidance for appropriate responses, and provision 

121 of prompt treatment for diseases among local residents. Normally, GPs are involved in 

122 health improvement and the control of noncommunicable diseases (NCDs)21 22. During 

123 the COVID-19 epidemic in China, GPs have contacted residents with or without NCDs 

124 via telephone. However, there is no evidence regarding the impact of such contact with 

125 a GP on mental health. 

126 Given the possibility of further surges in COVID-19 infections23 24, it is important to 

127 understand the role of GPs in community-based prevention and control of COVID-19 

128 epidemics, including the impact of contact with a GP on mental health. Therefore, in 

129 the present study, we investigated the association between having contact with a GP by 

130 telephone (GP contact) and depressive symptoms among community residents before 

131 and during the COVID-19 lockdown period in Hangzhou, China. These findings may 

132 inform new health care initiatives to meet future challenges. 
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133 Methods 

134 Study design and participants

135 Telephone interviews were conducted in April 2020 among 4,144 urban residents who 

136 participated in the baseline survey of the Stanford Wellness Living Laboratory-China 

137 (WELL China) study between October 2018 and May 2019 in Gongshu District, 

138 Hangzhou City in Zhejiang, China, which is an urban area.25. Of the 4,144 baseline 

139 participants, 3,356 responded to the survey, with a response rate of 81%. We excluded 

140 203 participants owing to missing data regarding educational attainment (n = 29), 

141 World Health Organization-Five Well-being Index (WHO-5) values at baseline (n = 3), 

142 WHO-5 values during lockdown in response to the COVID-19 outbreak (n = 45), or 

143 GP contact (n = 126). In total, 3,153 participants were included in the final analysis. 

144

145 Data collection and variable definitions

146 At the baseline survey between October 2018 and May 2019, face-to-face interviews 

147 were performed to collect demographic characteristics, WHO-5 data, and history of 

148 clinical diagnoses. In the follow-up survey in April 2020, we collected WHO-5 data 

149 and information about GP contact with residents via telephone during lockdown in 

150 response to the COVID-19 outbreak between February and March in 2020. 

151   In the present study, we used the WHO-5 to indirectly assess depressive symptoms. 

152 The WHO-5 is a short questionnaire comprising five simple, noninvasive questions 

153 reflecting well-being, which includes the following five items26: (1) “I have felt cheerful 
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154 and in good spirits,” (2) “I have felt calm and relaxed,” (3) “I have felt active and 

155 vigorous,” (4) “I woke up feeling fresh and rested,” and (5) “My daily life has been 

156 filled with things that interest me.” Participants reported their feelings (WHO-5 index) 

157 during lockdown on a 6-point scale ranging from “all of the time” (5 points) to “at no 

158 time” (0 points). A summed score less than 13, or scores of 0 or 1 for any item, are 

159 considered to indicate depressive symptoms.27 Although the WHO-5 is not considered 

160 the gold standard for defining depression, it has relatively good psychometric 

161 performance in terms of reliability and validity, and it has a strong correlation with 

162 depressive symptoms26. The WHO-5 can be used as a sensitive and specific screening 

163 tool for depression in epidemiological studies. Considering the time limit of telephone 

164 interviews, we chose to use the WHO-5 as an indicator of depressive symptoms in this 

165 large population health survey.

166   GP contact was defined as a GP providing health guidance, including advice 

167 regarding health improvement, the management of noncommunicable diseases (NCDs) 

168 and prevention of infectious diseases, to residents with or without NCDs via telephone 

169 during the COVID-19 pandemic and lockdown.

170   NCDs included a history of hypertension, diabetes, clinically diagnosed 

171 cardiovascular disease, cancer, endocrine and metabolic diseases, osteoarthritis, 

172 respiratory system diseases, digestive system diseases, mental diseases, nervous system 

173 diseases, urinary system diseases, immune diseases, and allergies at baseline. 

174
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175 Statistical analysis

176 We used t-tests and χ2 tests to analyze participants’ characteristics according to GP 

177 contact status. Logistic regression analysis was performed to test the association 

178 between GP contact (yes/no) and prevalent and incident depressive symptoms; baseline 

179 depressive symptoms were excluded to test for incident symptoms. Results are 

180 presented as odds ratios (ORs) and 95% confidence intervals (CIs). Model 1 adjusted 

181 for age, sex, educational attainment, and marital status. Model 2 additionally adjusted 

182 for NCDs. Model 3 additionally adjusted for depressive symptoms at baseline.  

183   We conducted stratified analysis according to: (1) age group (young, 18–44 years old; 

184 middle-aged, 45–64 years old; and older, ≥ 65 years old); (2) educational attainment 

185 groups (illiterate or primary school, middle school or high school, and college or above); 

186 and (3) groups with or without NCDs.

187   Data analysis was performed using R software version 4.0.2 (The R Project for 

188 Statistical Computing, Vienna, Austria). The threshold for statistical significance was 

189 set at p < 0.05 (two-sided).

190

191 Ethics statement

192 This study was approved by the Institutional Review Boards of Stanford University, 

193 CA, USA (IRB-35020) and Zhejiang University, Hangzhou, China (No. ZGL201507-

194 3). Informed consent was obtained from all participants.

195
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196 Patient and public involvement

197 No patients or the public were involved in the study design, setting the research 

198 questions, interpretation or writing up of the results, or reporting of the research.
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199 Results

200 Of 3,153 participants, 449 participants had contact with a GP and 2,704 had no contact 

201 with a GP during the COVID-19 lockdown. Sociodemographic characteristics and 

202 NCDs at baseline among participants with and without GP contact via telephone (GP 

203 contact) during lockdown are shown in Table 1. The results revealed significant 

204 differences in age, educational attainment, marital status, and NCDs between 

205 participants with and without GP contact (P < 0.05). Participants with and without GP 

206 contact did not differ according to sex (P > 0.05). 

207 Table 2 shows the ORs and 95% CIs of depressive symptoms at baseline and during 

208 lockdown for participants who had GP contact during the COVID-19 lockdown. In our 

209 telephone interview study of 3,153 individuals, depressive symptoms among residents 

210 at baseline were analyzed according to GP contact during lockdown, revealing no 

211 differences in prevalent depressive symptoms at baseline between those who were or 

212 were not contacted by a GP (P > 0.05) (Table 2, top panel). In the analysis of prevalent 

213 depressive symptoms during lockdown, GP contact was associated with a lower risk of 

214 depressive symptoms among respondents (OR = 0.67, P = 0.005), after adjusting for 

215 age, sex, educational attainment, marital status, and NCDs and depressive symptoms at 

216 baseline (Table 2, middle panel). In the analysis of new cases of depressive symptoms 

217 occurring after baseline (incident depressive symptoms) assessed using WHO-5 scores, 

218 we further excluded 431 individuals with depressive symptoms at baseline (prevalent 

219 cases of depressive symptoms) assessed using WHO-5 scores, leaving 2,722 
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220 individuals in the analysis. The associations between incident depressive symptoms 

221 among residents and GP contact during the COVID-19 lockdown are shown in Table 2 

222 (bottom panel). After adjusting for age, sex, educational attainment, marital status, and 

223 NCDs at baseline, individuals who had contact with a GP were less likely to develop 

224 incident depressive symptoms (OR = 0.68, P = 0.02)

225   Associations between prevalent depressive symptoms and GP contact during 

226 lockdown among individuals with and without NCDs are shown in Table 3. After 

227 adjusting for age, sex, educational attainment, marital status, and depressive symptoms 

228 at baseline, depressive symptoms were negatively associated with GP contact during 

229 the COVID-19 lockdown (OR = 0.67, P = 0.01) among individuals with NCDs. In 

230 individuals without NCDs, no significant associations were found between depressive 

231 symptoms and GP contact during lockdown (P > 0.05).

232 We further assessed the associations between prevalent depressive symptoms among 

233 residents and GP contact, by age group (Table 4). After adjusting for sex, educational 

234 attainment, marital status, NCDs, and depressive symptoms at baseline, GP contact was 

235 associated with a lower risk of depressive symptoms during lockdown in the middle-

236 aged group (OR = 0.53, P = 0.005). In the young and older groups, no significant 

237 differences were found between depressive symptoms among residents and GP contact 

238 during lockdown (P > 0.05).       

239    Table 5 shows the associations between prevalent depressive symptoms and GP 

240 contact during lockdown according to educational attainment. After adjusting for age, 
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241 sex, marital status, NCDs, and depressive symptoms at baseline, GP contact was 

242 associated with a lower risk of depressive symptoms during the COVID-19 lockdown 

243 among individuals in the groups with middle school or high school educational 

244 attainment (OR = 0.60, P = 0.007). In the illiterate or primary school groups and the 

245 college or above group, no significant relationships were found between depressive 

246 symptoms and GP contact during lockdown (P > 0.05). 
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247 Discussion

248 In the present study, GP contact was negatively associated with prevalent depressive 

249 symptoms and new depressive symptoms among residents of Gongshu District, 

250 Hangzhou, China during the COVID-19 pandemic and lockdown between February 

251 and March, 2020. There was no difference in baseline depressive symptoms (from 

252 October 2018 to May 2019) between residents with and without GP contact.

253 Some strategies have been proposed for managing mental health during the pandemic. 

254 Although patients with or survivors of COVID-1928, patients with severe mental 

255 illness29, and health care workers30 require mental health care, the general public also 

256 requires mental health attention during the COVID-19 pandemic and lockdown periods. 

257 Online-based cognitive behavioral therapy may be one effective solution31-33. It is also 

258 important to promote communication of up-to-date information on the prevention and 

259 control of COVID-19 in consideration of mental health content34 35. Improving 

260 management of community-based primary mental health care is an important goal36.

261 GPs are the foundation of community health services, including prevention, health 

262 education, basic clinical services, women and children’s care, elder care, immunization, 

263 and physical rehabilitation.37 In China, GPs are also known as family doctors or family 

264 physicians. In 2015, these contract services were implemented throughout Zhejiang 

265 Province38. A previous study reported that services for mental health management had 

266 improved depressive symptoms among local residents via health education and 

267 organizational interventions 39.
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268 To the best of our knowledge, this is the first study to report the association of GP 

269 contact with the mental health of individuals during COVID-19 lockdown periods. 

270 Previous studies have reported the negative psychological impacts of quarantine9 40 41 

271 related to overwhelming stress levels owing to unemployment, deaths, and isolation 

272 caused by the COVID-19 pandemic42. For this reason, relieving fear and anxiety in the 

273 community is considered an important task43. In the battle against COVID-19, GPs have 

274 been involved in all aspects of the pandemic response. GPs with good communication 

275 skills work with local community staff to perform daily health monitoring and provide 

276 psychological support to help relieve fear and panic, such as through psychological 

277 counseling via telephone- and internet-based communication. Local residents may have 

278 greater reliance on GPs during an emergency, enabling these health professionals to 

279 have an intervening role in residents’ mental health during lockdown periods.

280 NCDs, including diabetes mellitus, endocrine dysfunction, cardiovascular diseases, 

281 inflammation, and asthma, may occur concomitantly with diagnosed or undiagnosed 

282 depression36 44. Under normal circumstances, GPs provide health guidance to their 

283 patients, with a particular focus on those with NCDs, via home visits, telephone contact, 

284 or face-to-face consultations at community hospitals. Because patients with NCDs 

285 receive more attention from and have closer relationships with GPs, they may rely more 

286 on GPs during lockdown periods, in comparison with local residents who do not have 

287 NCDs. Therefore, the mental health of residents with NCDs might be more strongly 

288 influenced by GPs.
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289 In our study, we found that young (age 18–44 years old) and older (≥ 65 years old) 

290 residents had a higher proportion of depressive symptoms than middle-aged residents 

291 (age 45–64 years) during lockdown, with 26.6% of young people, 17.7% of middle-

292 aged people, and 20.4% of older people indicating depressive symptoms. These results 

293 suggest that young and older people are more likely to be affected by the COVID-19 

294 epidemic, leading to depressive symptoms. Although in our study, the rates of GP 

295 contact increased from young to older age groups, only middle-aged residents who had 

296 contact with a GP showed a significant decrease in depressive symptoms. We 

297 speculated that middle-aged residents may be more capable of resisting the various 

298 pressures that can result in depression, making it easier for GPs to intervene positively 

299 in these patients’ mental health. 

300 In the present study, we found a significant negative association of GP contact with 

301 a risk of having depressive symptoms only among local residents with middle or high 

302 school educational attainment. To understand why middle or high school education 

303 levels were an advantage in the association between depressive symptoms and GP 

304 contact, we additionally analyzed the age distribution in these groups (n = 1,795). We 

305 found that individuals in the middle-aged group (n = 1,134) constituted 63.2% of the 

306 total residents with middle or high school educational attainment, those in the young 

307 group (n = 189) constituted 10.5% of the total, and those in the older group (n = 472) 

308 constituted 26.3%. We speculated that the negative association between depressive 
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309 symptoms and GP contact among people with middle or high school educational 

310 attainment was likely owing to most of these individuals being middle-aged.

311 The study has several strengths. First, the present study consisted of surveys of 

312 residents at baseline and during lockdown; which enabled comparisons of such points 

313 as mental health, health assessment, socioeconomic status, lifestyle, and disease 

314 condition among the residents between the baseline and lockdown periods. 

315 Additionally, the seasonal characteristics of the baseline and lockdown periods were 

316 similar because the baseline survey was conducted approximately 1 year ahead of 

317 lockdown. Second, the response rate in our follow-up survey was 81%, and we have 

318 built strong relationships with communities and residents. These relationships enabled 

319 us to conduct follow-up surveys to examine the situations of the residents during 

320 lockdown in this extremely difficult time. Third, we performed the stratified analysis 

321 of the relationship between depressive symptoms from different characteristics of the 

322 population and GP contact. The results would be helpful for proposing targeted strategy.

323 The study had several limitations that should be addressed. First, causation could 

324 not be established owing to the cross-sectional design of this study. Second, selection 

325 bias may exist. During the COVID-19 epidemic, telephone interviewing was used, 

326 which may have introduced volunteer bias. To identify the potential influence of 

327 selection bias, we conducted a non-response analysis by comparing the general 

328 characteristics between the study population (n = 3,153) and the population excluded 

329 from the study (n = 991). The results showed that the study population had higher 
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330 educational levels (P < 0.05) and had more NCDs (P < 0.05) than individuals who were 

331 excluded from the study (see Table S1). A potential explanation is that people with 

332 higher education levels and more health conditions may pay greater attention to their 

333 own health and would thus be more likely to participate in health-related research 

334 projects. Third, we defined depressive symptoms using the WHO-5, whose 

335 psychometric performance is not the same as that of traditional measures of depression, 

336 such as Zung’s Self-Rating Depression Scale 45 and the 21-item DASS 18. We 

337 recommend that future studies apply multiple approaches to precisely measure 

338 depression, including short-version screening tools, gold standard instruments, and 

339 clinical diagnosis, such as structured clinical interviews and functional neuroimaging46-

340 48. Additionally, we did not record the reasons for contact with a GP. 

341 In response to the high prevalence of common mental disorders, including depression 

342 and anxiety disorders, the WHO has proposed that primary care include mental health 

343 services49. As the foundation of primary care in community health services and 

344 frontline workers in the prevention and control of infectious diseases in the community 

345 37, GPs play an important role in mental health care in the community50. The present 

346 study further supports the notion that GPs have an important role in improving mental 

347 health, including depressive symptoms, particularly during public health emergencies. 

348 Although the system of health provision by GPs is continually developing, when 

349 overwhelming numbers of patients require care, the quality and quantity of GP care is 

350 often insufficient37 51. Thus, systems of health care provision by GPs in the community 
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351 should be enhanced, particularly given the risk of further epidemic waves of COVID-

352 19. Additionally, with the advancement of COVID-19 vaccine development together 

353 with the existing problem of vaccine hesitancy52, it is necessary to explore the impact 

354 of GPs on COVID-19 vaccine uptake in future studies.
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540 Table 1. Sociodemographic characteristics, NCDs, and GP contact among 
541 participants

GP contact
Variables

Total
(n = 3,153) No

(n = 2,704)
Yes

(n = 449)
P

Age, y (mean ± SD) 55.5 ± 12.9 55.0 ± 12.9 59.0 ± 12.0 <0.001
Age Stratification, n (%) <0.001

18-44 613 (100) 557 (90.9) 56 (9.1)
45-64 1698 (100) 1474 (86.8) 224 (13.2)
≥65 842 (100) 673 (79.9) 169 (20.1)

Gender, n (%) 0.14
  Male 1186 (100) 1003 (84.6) 183 (15.4)
  Female 1967 (100) 1701 (86.5) 266 (13.5)
Educational attainment, n (%) <0.001

Illiterate or primary school  672 (100) 563 (83.8) 109 (16.2)
Middle school or high school 1795 (100) 1518 (84.6) 277 (15.4)
College or above 686 (100) 623 (90.8) 63 (9.2)

Marital status, n (%) 0.04
Married/ remarried 2915 (100) 2489 (85.4) 426 (14.6)

  Unmarried /Divorced/ separate 238 (100) 215 (90.3) 23 (9.7)
NCDs, n (%) <0.001

Without 1168 (100) 1047 (89.6) 121 (10.4)
With 1985 (100) 1657 (83.5) 328 (16.5)

542 GP, general practitioner; NCD, noncommunicable disease; SD, standard deviation.
543 Data of sociodemographic characteristics and NCDs among residents are from the baseline survey.
544 Data of GP contact with residents are from the follow-up survey during COVID-19 lockdown.

Page 34 of 39

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

33

545 Table 2. Association of GP contact with depressive symptoms among residents

GP contact
Variables Total

No Yes
Depressive symptom
Prevalent 

n (%) n (%) n (%)

Baseline
(before lockdown)

n = 3,153 n = 2,704 n = 449

  No 2,722 (86.3) 2,329 (86.1) 393 (87.5)
  Yes 431 (13.7) 375 (13.9) 56 (12.5)
Model 1 OR (95%CI), P Ref 0.96 (0.70-1.29), 0.77
Model 2 OR (95%CI), P Ref 0.94 (0.70-1.28), 0.71

Prevalent 
Lockdown n = 3153 n = 2,704 n = 449
  No 2,517 (79.8) 2,135 (79.0) 382 (85.1)
  Yes 636 (20.2) 569 (21.0) 67 (14.9)
Model 1 OR (95%CI), P Ref 0.68 (0.52-0.90), 0.007
Model 2 OR (95%CI), P Ref 0.67 (0.51-0.88), 0.004
Model 3 OR (95%CI), P Ref 0.67 (0.51-0.89), 0.005

Incident*

  No
  Yes

n = 2,722
2,210 (81.2)
512 (18.8)

n = 2,329
1,873 (80.4)
456 (19.6)

n = 393
337 (85.8)
56 (14.2)

Model 1 OR (95%CI), P Ref 0.70 (0.52-0.95), 0.02
Model 2 OR (95%CI), P Ref 0.68 (0.51-0.93), 0.02

546 GP, general practitioner; NCD, noncommunicable disease; OR, odds ratio; CI, confidence interval.
547 Model 1: Adjusted for age, sex, educational attainment, marital status. 
548 Model 2: Further adjusted for NCDs.
549 Model 3: Further adjusted for depressive symptoms at baseline.
550 * Individuals who reported no depressive symptoms at baseline but reported depressive symptoms at the 
551 follow-up interview in April 2020.
552 Data of sociodemographic characteristics and NCDs among residents are from the baseline survey.
553 Data of GP contact with residents are from the follow-up survey during COVID-19 lockdown.
554 Data of depressive symptoms from baseline and follow-up surveys.
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555 Table 3. Association between GP contact and prevalent depressive symptoms among 

556 residents stratified by NCD groups

Without NCDs
 n = 1,168

With NCDs
 n = 1,985

Without
contact

With
contact

Without 
contact

With
contact

OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.69 (0.40-1.20) 0.19 Ref 0.66 (0.48-0.92) 0.01

Model 3 Ref 0.69 (0.40-1.20) 0.19 Ref 0.67 (0.48-0.92) 0.01

557 GP, general practitioner; NCD, noncommunicable disease; OR, odds ratio; CI, confidence interval.
558 Model 1: Adjusted for age, sex, educational attainment, marital status.
559 Model 3: Further adjusted for depressive symptoms at baseline.
560 Data of sociodemographic characteristics and NCDs among residents are from the baseline survey.
561 Data of GP contact with residents are from the follow-up survey during COVID-19 lockdown.
562 Data of depressive symptoms are from baseline and follow-up surveys.
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Table 4. Association between GP contact and prevalent depressive symptoms among residents stratified by age group

18-44 years
n = 613

45-64 years
n = 1,698

≥65 years
n = 842

Without 
contact

With
contact

Without 
contact

With
contact

Without 
contact

With
contact

OR (95% CI)    P OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.78 (0.40-1.53) 0.48 Ref 0.55 (0.35-0.85) 0.007 Ref 0.81 (0.52-1.25) 0.35

Model 2 Ref 0.77(0.40-1.52) 0.46 Ref 0.53 (0.34-0.82) 0.004 Ref 0.81 (0.52-1.25) 0.34

Model 3 Ref 0.76 (0.38-1.48) 0.42 Ref 0.53 (0.34-0.82) 0.005 Ref 0.81 (0.52-1.25) 0.34
GP, general practitioner; NCD, noncommunicable disease; OR, odds ratio; CI, confidence interval.
Model 1: Adjusted for sex, educational attainment, marital status.
Model 2: Further adjusted for NCDs. 
Model 3: Further adjusted for depressive symptoms at baseline.
Data of sociodemographic characteristics and NCDs among residents are from the baseline survey.
Data of GP contact with residents are from the follow-up survey during COVID-19 lockdown.
Data of depressive symptoms are from baseline and follow-up surveys.
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Table 5. Association between GP contact and prevalent depressive symptoms among residents stratified by educational attainment

Illiterate or primary school 
n = 672

Middle school or high school 
n = 1,795

College or above 
n = 686

Without 
contact

With
contact

Without 
contact

With
contact

Without 
contact

With
contact

OR (95% CI)    P OR (95% CI) P OR (95% CI) P

Model 1 Ref 0.79 (0.46-1.39) 0.41 Ref 0.62 (0.43-0.89) 0.01 Ref 0.75 (0.39-1.46) 0.40

Model 2 Ref 0.78(0.45-1.37) 0.39 Ref 0.60 (0.42-0.87) 0.007 Ref 0.75 (0.38-1.45) 0.39

Model 3 Ref 0.78(0.44-1.37) 0.39 Ref 0.60 (0.42-0.87) 0.007 Ref 0.75 (0.39-1.46) 0.40
GP, general practitioner; NCD, noncommunicable disease; OR, odds ratio; CI, confidence interval.
Model 1: Adjusted for age, sex, marital status.
Model 2: Further adjusted for NCDs.
Model 3: Further adjusted for depressive symptoms at baseline.
Data of sociodemographic characteristics and NCDs among residents are from the baseline survey.
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Table S1. Non-response analysis (N=4144) 

Variables 
Participants 

(n=3153) 

Non-participants 

(n =991 ) 

P 

Age, y (mean ± SD) 55.5 ± 12.9 55.6 ± 12.5 0.789 

Age Stratification, n (%)   0.112 

18-44 613 (19.4) 171 (17.3)  

45-64 1698 (53.9) 570 (57.5)  

≥65 842 (26.7) 250 (25.2)  

Gender, n (%)   0.185 

  Male 1186 (37.6) 396 (40.0)  

  Female 1967 (62.4) 595 (60.0)  

Educational attainment, n (%)   <0.001 

Illiterate or primary school   672 (21.3) 254 (25.6)  

Middle school or high school  1795 (56.9) 536 (54.1)  

College or above 686 (21.8) 166 (16.8)  

Marital status, n (%)   0.816 

Married/ remarried 2915 (92.5) 886 (89.4)  

  Unmarried /Divorced/ separate 238 (7.5) 70 (7.1)  

NCDs, n (%)   0.005 

Without  1168 (37.0) 403 (40.7)  

With  1985 (63.0) 556 (56.1)  

Baseline depressive symptoms, n(%)   0.386 

Without  2722 (86.3) 813 (82.0)  

With  431 (13.7) 141 (14.2)  

NCD, noncommunicable disease; SD, standard deviation. 

Educational attainment: missing 35 (3.5%), marriage: missing 35 (3.5%), NCDs: missing 32 (3.2%), 

baseline depressive symptoms: missing 37 (3.7%). 
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